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Program  - Project - Job: SNS-FE Project
MEBT Mechanical Systems

Title: SNS-FE MEBT Beam Current Monitor Mechanical Design

1. Scope
This engineering note describes the mechanical design for the Beam Current Monitor (Toroid).  It
includes a drawing list of mechanical components and assemblies, design overview, outside
vendor component information, and rendered pictures.

2. Drawings
2.1. 25B131_2_A BCM 1 Threaded Conflat Flange
2.2. 25B137_4_B BCM 1 Electrical Cover
2.3. 25B138_4_A BCM 1 Isolater Pipe with Conflat Flanges
2.4. 25B139_4_A Beam Current Monitor 1
2.5. 25B191_2_A Rubber Spacer
2.6. 25B192_2_B BCM 2 Threaded O-Ring Flange
2.7. 25B193_4_A BCM 2 Magnetic Shield
2.8. 25B194_4_B BCM 2 Electrical Cover
2.9. 25B195_4_A Beam Current Monitor 2
2.10. 25B196_4_A BCM 2 Isolater Pipe with O-Ring Flanges
2.11. 25B197_4_A BCM 1 Magnetic Shield

Copies of all drawings are included in the Appendix - active links are shown in blue.

3. Design Overview
Two beam current monitors (toroids) are used in the MEBT.  Toroid 1 is positioned between
quadrupole magnets 2 and 3 on raft 1 and toroid 2 is positioned between quadrupole magnets 11
and 12 on raft 3.

The toroid design is made up of four main components: fast current transformer (FCT), electrical
isolater, electrical cover and magnetic shield.  The FCT is the beam diagnostic device.  The
Isolater and electric cover make up the electrical short around the FCT.  The magnetic shield
protects the FCT from the magnetic fields of the adjacent quadrupole magnets.

Preliminary measurements of quadrupole magnet fields were performed to show that the shields
are needed and effective.  See technical note number FE-EE-015 "Magnetic Shielding Tests for
the MEBT Current Transformers," for test details and results.  Further tests where run with the
shield and the FCT to measure droop rate in the FCT, in the presence of a fully excited
quadrupole magnet, with and without the shielding.  This test confirmed that the designed
shielding is adequate.

Peter  A Luft
Rev. A: 02/19/02



Lawrence Berkeley National Laboratory - University of California Cat. Code Serial # Page

          ENGINEERING NOTE FE3313 M7936A 2 of 2

Author Department Date
           James T. Goulding Mechanical Engineering 8/18/00
_______________________________________________________________________________________

4. Reference
4.1. Electrical Isolator, Vacuum (Specification), Ceramaseal 1996 Product Guide
4.2. 2 ¾ in. OD Flanges (Specification), MDC Vacuum Products Corporation

5. Fabrication and Assembly Issues
The fabrication and assembly are very straightforward.  The electric cover is made from welded
copper sheet.  The isolator and flange assemblies are connected using a vacuum seal internal
weld.  Rubber strips are use to hold the FCT in place relative to the isolator.  When the toroid is
assembled into the beam line, the break between the magnetic shield needs to be oriented 45 off
of vertical.  This is where the adjacent quadrupole magnet’s magnetic flux is at 0 gauss.  Take
care to protect the conflat flange knife edge or o-ring face during assembly, storage and
installation.

6. SNS-FE Personnel
Daryl Oshatz, MEBT Lead Mechanical Engineer
James T. Goulding, Mechanical Engineer
Larry Doolittle, Electrical Engineer

7. Appendices
Appendix A: Rendered Pictures of 3-D CAD model
Appendix B: Component and Assembly Drawings
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